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1 tttgaaagac cccacccgta ggtggcaagc tagcttaagt aacgccactt tgcaaggcat 
12 ?aaatacc~ ataaCt P ga ^agaaaagt tcagatcaag gtcaggaaca aagaaacagc 
121 tgaataccaa acaggatatc tgtggtaagc ggttcctgcc ccggctcagg gccaagaaca 
18 gatgagacag ctgagtgatg ggccaaacag gatatctgtg gtaagcag?? cctgccccgg 

III tclllllTa t?t a c a9at ? 9tCCCCagat ^cggtccagc cctcagcagt ttc^tgaa 
JOl tcatcagatg tttccagggt gccccaagga cctgaaaatg accctgtacc ttatttgaac 
361 taaccaatca gttcgcttct cgcttctgtt cgcgcgcttc cgctctccga gctcaa?aaa 
HI TJTr^ aCCCCtCaCt cggcgcgcca gtcttccgat agactgcgL gcccgggtac 
481 ccgtattccc aataaagcct cttgctgttt gcatccgaat cgtggtctcg ctgt?cc"q 
6 lltlttr Ct ttt a 9tga ttgaCtaCCC acgacggggg tgcagcattc tccagtgggg 
661 5g Satttggaga cccctgccca gggaccaccg acccaccacc gggagg^aag 

661 ctggccagca acttatctgt gtctgtccga ttgtctagtg tctatgtttg atgttatgcg 
ill caaattctaa 9 !" Ctaatta « ctaa =^t ctgtatctgg cggacccgtg gtggaac'ga 
781 cgagttctga acacccggcc gcaaccctgg gagacgtccc agggactttg ggggccgttt 
III totalis aCCtgag9aa ^gagtcgat gtggaatccg accccgtcag ga'atg'ggt 
III ttaalTrll gacgagaacc taaaacagtt cccgcctccg tctgaatttt ?gctt?cggt 
ln 9 , 6 "^aaccga agccgcgcgt cttgtctgct gcagcgctgc agcatcgttc tgtgttgtct 
1081 aaattta^ gtgt % tCtgt atttgtctga aaattagggc cagactgtta ccactccctt 
llll aa f tt9aCC tta ^ tca -:t ggaaagatgt cgagcggatc gctcacaacc agtcggtaga 
Si "1? ^acgttggg ttaccttctg ctctgcagaa tggccaacct tLacgtcgg 
1201 atggccgcga gacggcacct ttaaccgaga cctcatcacc caggttaaga tcaaggtc?? 

32 cactttto 9 " CCgC ^ ggaC a«cagacca ggtcccctac atcgtgacct gggaagcctt 
1381 T ccccct =^t gggtcaagcc ctttgtacac cctaagcctc cgcctcctct 

1381 tcctccatcc gccccgtctc tcccccttga acctcctcgt tcgaccccgc ctcaatcctc 
llll aT tat T 3CCCtCaCtc cttctctagg cgccggaa?t ccgatctglt caagagacaj 
1561 Tell" gtttC 9 cat 9 a ttgaacaag atggattgca cgcaggttct ccggccgct? 
i621 SCtattcggc tatgactggg cacaacagac aatcggctgc tc^gatgccg 

llll lllll t 9 ? ct ^^ caggggcgcc cggttctttt tgtcaagacc gacctgLcg 
Inll g ' gC " t9aa t 9 aact 5cag gacgaggcag cgcggctatc gtggctggcc acgacgggcg 
llll IS a 9=tgtgctc gacgttgtca ctgaagcggg aagggac?gg ctgcta^gg 
1801 gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttgc tcctgccgag aaagtatcca 
^92 *" t9gctga tgcaatgcgg cggctgcata cgcttgatcc ggctacc?gc ccattcgacc 
1921 accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt cttqtcgatc 
1981 aggatgatct ggacgaagag catcaggggc tcgcgccagc cgaactg^c g^caggctca 
llll llltlToll gCCCga ^ ggC ^aggatctcg tcgtgaccca tggcga?gcc ?gct?gccga 
2101 atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg 
2221 C99aCC9 f 3 tCaggaCata 9cgttggcta cccgtgatat tgctgaagag ct?ggcggcg 
2281 rrlVTT CCgcttcctc gtgctttacg gtatcgccgc tcccgatLg cagcgca^cg 
llll ta 9 CCttctt9ac gagttcttct gagcgggact ctggggttcj aaatgaccga 

24oi IT"?? cccaacct 9= catcacgaga tttcgattcc accgccgcct tcta?gaaag 
2401 gttgggcttc ggaatcgttt tccgggacgc cggctggatg atcctccagc gcggggatc? 
246 catgctggag ttcttcgccc accccgggct cgatcccctc gcgagttggt LaSgctg 
258 till " 9 gaCgaCCtCg =5g a gttcta ccggcagtgc aaatccg^cg gca^cagga 
2581 aaccagcagc ggctatccgc gcatccatgc ccccgaactg caggagtggg gaggcacqat 
27 ^atcaata? f Cg ! gg = gg ^cggccat tagccatatt at?ca?t?g? ItlTtTglll 
fill aaa ^ aatat ^gctattgg ccattgcata cgttgtatcc atatcataat atgtacattt 
2761 atattggctc atgtccaaca ttaccgccat gttgacattg attattgact ag?tattaat 
288 :iTcaT at , taC " ggtCa "agttcata gcccatata? ggagttccgc g'tacataac 
2881 ttacggtaaa tggcccgcct ggctgaccgc ccaacgaccc ccgcccattg acgtcaataa 
300 Jt°r 9 f tCCCatagta a ^-aatag ggactttcca ttgacgtcaa tgggtggagt 
3001 atttacggta aactgcccac ttggcagtac atcaagtgta tcata?gcca agiacgcccc 
n2 aa a ac?^ 9t aaa <^cccg cctggcatta tgcccagtac a?gaccttat 

3181 ITr.ll ta =ttggcag tacatctacg tattagtcat cgctattacc atggtgatgc 
3181 ggttttggca gtacatcaat gggcgtggat agcggtttga ctcacgggga tticcaagtc 
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SSi llltltTct TT acca aaatcaacgg gacttt - a 

3361 tctataLag cagagctcgt ttaSaaacc T 'T" taggcatgta cggtgggagg 
3421 gttttgacct ccatagaaL n^f 9 gtcagatcgc ctggagacgc catccacgct 
3481 ?gg at g 9 tcal gggaa aag L « 9CMCCCC aagC » gaca 

3541 tttgggaata tgLacaga "tcSwoo SoS« * ctc «==9tg gttgtcgtgt 
3601 ggttcccaag ctggtttaaa Ltgggaccc acaatl?^ CagatggCag "^ctggt 
3661 ggagagaaaa gggtagaaat ggagSca ttaaao-^ 3gaagacaac ^tagaaggac 
3721 atccaaagaa ccgcccggat atltlltr-T " gaagagcc tcagctatgg gactggttca 
3781 aaggcac?ta tgacacaJS ctgctggaaa 9 agta'c^ 9 gaaggcgccg ^ttgtgtggg 
3841 ggctgacagt gtttgctgtq alllllttr ^gtactacgc cacacagaaa ctcactgtgg 
3901 ctgctgacat gtac?tcatg "gagcatta cttagaagac tttctggag? 

3961 cctcccggat gcctgtcgtq ^gtcatatt ttacgtcatg atagatgaca 

4021 ggtctga'gaa gaSgSg LtaSacca Jl?"" 1 cttacaa ^= tttg'agatca 
4081 tcctggccca ca'cca'gcac gaggtclact tcctct?ct gaagaCCatt ^gagcaca 
4141 ttcaagacaa cttcggggtq aaaactr^a ^ CCtC " Ctg c atggacgtg gatcaagtct 
4201 ggtacaaggc caqtcccoaa Itnttl 9 ? 9 cca 9ctggt agcacagctc caggcctggt 
4261 t ?ccattcgg agagSggat ttt'tacta^ 9tgagaggcg Waactgtcg gccgcgtaca 
4321 acattctcaa cctcaccaoa gaata^ 9Cgcggccat "ttggagga acgcctactc 
4381 tagaagccca gtgqcatga? IT 9 aggggatcct ccaggacaag aaacatgaca 

4441 ctaaaa'tcct aScLgag ttltlttZ Cttcctttt <= aacaaaccca 

4501 aaagtgtcaa ggtagct?™ caaacLL 99 aC *\ tCagat ^"gcct tcagatatta 
4561 tcgataaaat aaaagattt? a«taotctr ! gtat3attt ^ttagaaat aatgtctgaa 
4 621 tgtaggtttg gcaagctaac tta»«£ Cagaaaaag 9 ggggaatgaa agaccccacc 
4 681 ctgagaata? aSgttcaq Itcalaar " ^""^ aggcat ggaa aaatacataa 
4741 aacaggata? c'gtggtaaq cagt? 9 ?^ " aaCagatg gaacagctga atatgggcca 
4801 gctgaatatg ggccaaacag qaStcta? 0 C "" Ctca 9 Wccaagaac agatggaaca 
4861 agaacagatg gLcccaga? " gtaa gcagtt cctgccccgg ctcagggcca 
4921 tttccaggg? gccccaagq' rr,T T CCtCagca 9 t ttctagagaa ccatclgatg 
4 981 ttcacttcrr ^ c 9 aa atga ccctgtgcct tatttgaact aaccaatcaa 

5041 cccctcactc ggggcgccag E2 g ° tCCCCgag ^caataaaa gagcccacaa 
5101 ataaaccctc ??gcagttgc atccaactta fTV^ 9 CCcgggtacc <=gtgtatcca 
5161 ctgagtgatt gactacccgt cagcgqqaa? tggtCtCgCt gttccttggg agggtctcct 
5221 agacccctgc ccagggacca ccoacccacr f ttCatttg W^ctcgtc cgggatcggg 
5281 ttcggtgatg acqrtqaaaa " acc gggaggt aagctggctg cctcgcgcgt 

5341 ctg?a g ag 9 cgg g ^ ^ cZcllTct cg'caT" CggagaCggt "cagc'tgt 
5401 tgtcggggcg cagcca??ac ccaqtcacqt tTrtT^ 9 CgtCagcgg ? tgttggcggg 
54 61 atgcggcatc agagcaa 9 ^ " ag ' Cacgt agcgatagcg gagtgtatac tggcttaact 
5521 ga?gcgtaS Saatac cqca^r 9 tgCaCCatat gcggtgtgaa a'accgcaca 
5581 tgcgc?cgg? cg^tcqqctq gctctt ==gc ttcctcgctc actgactcgc 

5641 tatccacaga a?cagqqqat aa^ 90 " tatCagctca ctcaaaggcg gtaatacggt 
5701 ccaggaacc'g tLaa^ 1^"° C " CM "«« 

5761 agcatcacaa aaatcgacqc tcaaa^a 9 ° g " tttcca taggctccgc ccccctgacg 
5821 accaggcgtt tccccctqga 9 ggtggcgaa a cccgacagga ctataaagat 

5881 ccgga^acct gtccgccttt tc-tt qq' ScT" tgttCCgacc ctgccgc?t. 
5941 gtaggtatct cagtLggtg taStcqttc actlTJ^ gCtttCtcat agctcacgct 
6001 ccgttcagcc cgaccgctgc qcc?ta?cca 9 = tCCaagct ggg=tgtgtg cacgaacccc 
6061 gacacgactt atcgccact'g gcagcaScca Saat ! ' tCttgagtCC aacccggtaa 
6121 taggcggtgc taca'gagttc 'tgaag'ggt glcctaacta 9 ga " agCaga Scgaggtatg 
6181 tatttggtat ctgcgctctq ctqa^ 9 ?^ ggcCtaacta cggctacact agaaggacag 
6241 gatccggcaa acaaaccacc qctqqLgca ^ C ^ C " aaaaaga 5tt ggtagctctt 
6301 cgcgcagaaa aaaagjatct caaqaaqatc lilt IT, tgtttgcaa 9 "gcagatta 

SS 22SS £s HFi =l :S2= 

- c tt gg 9 tctga —I ? ~ J— .aaag^a = a 
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ttcgttcatc 
taccatctgg 
tatcagcaat 
ccgcctccat 
atagtttgcg 
gtatggcttc 
tgtgcaaaaa 
cagtgttatc 
taagatgctt 
ggcgaccgag 
ctttaaaagt 
cgctgttgag 
ttactttcac 
gaataagggc 
gcatttatca 
aacaaatagg 
ttattatcat 
aattcatacc 
cgcgggcttc 
cgcggccctt 



catagttgcc 
ccccagtgct 
aaaccagcca 
ccagtctatt 
caacgttgtt 
attcagctcc 
agcggttagc 
actcatggtt 
ttctgtgact 
ttgctcttgc 
gctcatcatt 
atccagttcg 
cagcgtttct 
gacacggaaa 
gggttattgt 
ggttccgcgc 
gacattaacc 
agatcaccga 
tgcctcttag 
ccgtttcttt 



tgactccccg 
gcaatgatac 
gccggaaggg 
aattgttgcc 
gccattgctg 
ggttcccaac 
tccttcggtc 
atggcagcac 
ggtgagtact 
ccggcgtcaa 
ggaaaacgtt 
atgtaaccca 
gggtgagcaa 
tgttgaatac 
ctcatgagcg 
acatttcccc 
tataaaaata 
aaactgtcct 
accactctac 
get 



tcgtgtagat 
cgcgagaccc 
ccgagcgcag 
gggaagctag 
caggcatcgt 
gatcaaggcg 
ctccgatcgt 
tgeataatte 
caaccaagtc 
caegggataa 
etteggggeg 
ctcgtgcacc 
aaacaggaag 
tcatactctt 
gatacatatt 
gaaaagtgcc 
ggegtatcac 
ccaaatgtgt 
cctattcccc 



aactacgata 
acgctcaccg 
aagtggtcct 
agtaagtagt 
ggtgtcacgc 
agttacatga 
tgtcagaagt 
tcttactgtc 
attctgagaa 
taccgcgcca 
aaaactctca 
caactgatct 
geaaaatgee 
cctttttcaa 
tgaatgtatt 
acctgacgtc 
gaggeccttt 
ccccctcaca 
acactcaccg 



egggaggget 
gctccagatt 
gcaactttat 
tegecagtta 
tcgtcgtttg 
tcccccatgt 
aagttggccg 
atgccatccg 
tagtgtatgc 
catagcagaa 
aggatcttac 
tcagcatctt 
gcaaaaaagg 
tattattgaa 
tagaaaaata 
taagaaacca 
cgtcttcaag 
ctcccaaatt 
gagecaaage 
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EXPERIMENT # 1 
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-Native oGalH B16 n=10, 0 survived 
-Mock Transduced oGalH B16 n=ll, 1 survived 
-aGalM B16 n=19, 9 survived 

Fig. 7 A 
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EXPERIMENT § Z 
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-Native aGalH B16 n=19, 2 survived 

-Mock Transduced aGalH B16 n=21, 4 survived 

-aGalM B16 n=20, 8 survived 
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Fig. 13 
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EXPERIMENT 1 



• B16.aGal( + ) vaccine n=19, 5 survived 
a No vaccine n=9, 0 survived 

■ B16.NeoRaGalHvaccine n=20, 1 survived 




Days after B16 challenge 

Fig.19 



EXPERIMENT 2 

• B16.aGalM vaccine n=26, 11 survived 

B16.NeoRaGal(~)vaccine n=23, 0 survived 
No vaccine n=12, 0 survived 




after B16 injection 



Fig.20 
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